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Art Unit: 2878 

DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

2. Claims 1-3,5, 11, 13, 15-18,20,21 and 23 are objected to because of the 
following informalities: 

In claims 1 and 15, "the frequency", "the peak", "the displacement versus 
frequency curve", "the output", "the same" and "the separation distance" lack proper 
antecedent basis. 

In claims 2 and 16, "the open loop gain" lacks proper antecedent basis. 

In claim 3, "the output of said summing junction" lacks proper antecedent basis. 

In claims 5 and 20, "the integrator and differentiator" lacks proper antecedent 
basis. Also in claim 20, "said proportioned-integral-derivative controller" lacks proper 
antecedent basis. 

In claim 1 1 , "the output of said demodulator" and "the oscillation displacement" 
lack proper antecedent basis. 

In claims 13 and 21, "the frequency" at "the peak" lack proper antecedent basis. 
Furthermore, it is unclear what the peak is referring to. 

In claim 17, "said displacement sensor" and "said RF capacitance bridge" lack 
proper antecedent basis. 

In claim 18, "said low frequency signal" lacks proper antecedent basis. 
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In claim 23, "the separation distance", "the frequency", "the peak" and "the 
frequency versus displacement curve" lack proper antecedent basis. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e)the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1 and 23, as understood, are rejected under 35 U.S.C. 102(e) as being 
anticipated by Cleveland et al. (U.S. Patent 6,038,916). 

Regarding claim 1 , Cleveland et al. disclose (see Figure 2) an apparatus for 
intermittent contact imaging comprising: a sensor (2) to contact intermittently a sample 
(4) to be imaged and generating displacement signals during oscillation; a scanner (see 
column 5, lines 35-39) adjacent the sensor and supporting the sample, the scanner 
being actuable to move the sample relative to the sensor to bring the sensor into 
intermittent contact with the sample; a controller (12 and 14) in communication with the 
sensor and the scanner, the controller including a sensor feedback circuit receiving the 
displacement signals (from 18) and an AC setpoint signal (from AC signal source) 
having a frequency (see Figure 5) equal to the frequency at the peak of a displacement 
versus frequency curve, an output of the sensor feedback circuit being applied to the 
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sensor to oscillate it, the controller further providing output to the scanner in response to 
the displacement signals to control a separation distance between the sensor and the 
sample. 

Regarding claim 23, Cleveland et al. disclose (see Figure 2) a method of imaging 
a sample surface comprising: oscillating a sensor (2) at a driven setpoint frequency to 
cause the sensor to intermittently contact a sample (4) to be imaged; generating 
displacement signals in response to oscillations of the sensor; moving (see column 5, 
lines 35-39) the sample relative to the sensor to maintain a separation distance between 
the sensor and the sample; and rastering the sensor over the sample surface, the 
setpoint frequency (see Figure 5) equal to the frequency at a peak of a frequency 
versus displacement curve. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 15, 21 and 22, as understood, are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Cleveland et al. in view of the publication of Joyce et al. ("A 
new force sensor incorporating force-feedback control for interfacial force microscopy", 
published March 1991). 

Regarding claims 15, 21 and 22, Cleveland et al. disclose (see Figure 2) an 
apparatus for intermittent contact imaging comprising: a sensor (2) to contact 
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intermittently a sample (4) to be imaged and generating displacement signals during 
oscillation; a scanner (see column 5, lines 35-39) adjacent the sensor and supporting 
the sample, the scanner being actuable to move the sample relative to the sensor to 
bring the sensor into intermittent contact with the sample; a controller (12 and 14) in 
communication with the sensor and the scanner, the controller including a sensor 
feedback circuit receiving the displacement signals (from 18) and an AC setpoint signal 
(from AC signal source) having a frequency (see Figure 5) equal to the frequency at the 
peak of a displacement versus frequency curve, an output of the sensor feedback circuit 
being applied to the sensor to oscillate it, the controller further providing output to the 
scanner in response to the displacement signals to control a separation distance 
between the sensor and the sample. The frequency of the AC setpoint is inherently 
equal to the frequency at a peak. Further, since Cleveland et al. disclose the same 
structure of the feedback circuit, the circuit inherently behaves similar to a second order, 
low pass filter. Cleveland et al. do not specifically disclose the sensor being a 
differential-capacitance displacement sensor. Joyce et al. teach (see Figures) a 
differential-capacitance displacement sensor having a similar arrangement. Thus, 
Joyce et al. recognize that capacitance displacement sensors are more stable in 
detecting interfacial force. It would have been obvious to a person of ordinary skill in 
the art at the time the invention was made to provide a capacitance displacement 
sensor in the apparatus of Cleveland et al. in view of Joyce et al. to provide more stable 
detection as taught. 
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Allowable Subject Matter 

7. Claims 2-14 and 16-20 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: an apparatus as claimed, more specifically in combination with: the feedback 
circuit being adjusted so that the displacement signals are in phase with the AC setpoint 
signal at a frequency where an open loop gain of the feedback circuit is one, is not 
disclosed or made obvious by the prior art of record. 

Conclusion 

9. This is a continuation of applicant's earlier Application No. 10/158,826. All claims 
are drawn to the same invention claimed in the earlier application and could have been 
finally rejected on the grounds and art of record in the next Office action if they had 
been entered in the earlier application. Accordingly, THIS ACTION IS MADE FINAL 
even though it is a first action in this case. See MPEP § 706.07(b). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no, however, event will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh X Luu whose telephone number is (571) 272- 
2441. The examiner can normally be reached on M-F (6:30-4:00) First Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 7 y / 
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